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1. Course Number

Course Title





Semester Units



GEOG 104
Introduction to Geographic


3






Information Science (GIS)





Semester Hours

2 hours lecture: 32-36 hours

48-54 outside-of-class hours


3 hours laboratory: 48-54 hours
144-162 total hours

2. Prerequisites
A “C” grade or higher or “Pass” in Math 103 or 110 or equivalent or appropriate placement beyond intermediate algebra. 

Corequisite

None
Recommended Preparation
None
3. Catalog Description
Fundamental concepts in geographic information systems including cartography, global positioning systems (GPS), remote sensing, and spatial statistics.  Hands-on use of current, industry-standard computer technologies that enhance geographic analysis and improve decision-making abilities for solving geospatial problems in a wide range of applications.
4. Course Objectives
The student will:

a. Examine and implement various aspects of cartographic principles including scale, resolution, projection, and data management for interpretation and analysis of maps.
b. Integrate Global Positioning Systems (GPS) with GIS.

c. Examine spatial data sources and incorporate a variety of raster and vector data formats into a GIS.

d. Collect, input, store, manipulate, create and interpret spatial data.

e. Analyze geospatial problems using GIS, mathematical algorithms, and spatial statistics.

f. Design and create a final project for presentation.

g. Evaluate the capabilities of industry standard GIS software.

5. Instructional Facilities
a. Standard classroom
b. Computers/monitors with access to internet with GIS software.

c. Color printer and/or plotter.
6. Special Materials Required of Student
Electronic storage media.
7. Course Content
a. Introduction to Geographic Information Science.
b. Cartographic principles (symbology, classification, etc.).
c. Fundamentals of maps (projections, datums, scale, etc.).
d. Principles of location (absolute vs. relative, geographic grid, other coordinate systems).
e. Introduction to GIS analysis.
f. Web-based GIS applications.
g. GIS operations (layering, buffering, data manipulation, etc.).
h. Basic concepts in remote sensing (fundamentals of EMR, radiation laws, etc.).
i. Techniques in image interpretation.
j. Data management (acquisition, creation, input, storage, manipulation, etc.).
k. Spatial data modeling (application, query and analysis).
l. Spatial statistics.
m. Global Positioning Systems (fundamentals and field-based applications).
n. Analyzing spatial relationships.

o. Data presentation (map, chart, and graph methods).
8. Method of Instruction
a. Lecture (classroom and field).
b. Guest lecturers (if available and appropriate).
c. Field exercises in GPS.
d. GIS computer tutorials, along with lab and homework exercises, including Web-based GIS exercises and projects.
e. Field trips may occur if appropriate opportunities arise.
9. Methods of Evaluating Student Performance
a. Examinations and quizzes (e.g., storage requirements of spatial data in raster vs. vector formats).
b. In-lab and take-home exercises, as well as web-based assignments (e.g., taking a handheld GPS receiver around several buildings at Grossmont College to digitize them, then integrating this GPS data with recent satellite imagery of the campus).
c. Spatial problem-solving and quantitative reasoning exercises (e.g., providing a data-file of precipitation measured by automated weather-stations from across San Diego County, and using that “point” data to generate a “San Diego County Precipitation Map” via Trend Surface Analysis).
d. Small group/Individual GIS projects including a final presentation on a student-defined spatial-research topic with final written report (e.g., using State Board of Water Resources data, in combination with USGS watershed data, to link pollution point-sources in El Cajon to transport and subsequent contamination-sites downstream along the San Diego River Watershed).
10. Outside Class Assignments
a. Required reading in the online software manual (e.g., displaying spatial data using graduated color vs. dot density vs. proportional symbols as per the ArcGIS manual).
b. Additional assigned readings (e.g., handout on cartographic principles)
c. Take-home exercises (e.g., juxtaposing raster vs. vector data)
d. Web-based GIS exercises (e.g., triangulating earthquake epicenter using seismic data from multiple sites).
e. Small group/individual research project (e.g., using Excel to change the format of data collected with a GPS into different formats required for integration with different data sets).

11. Representative Texts
a. Representative Texts:

(1)
Michael and Collins, Amy; Getting to Know ArcGIS Desktop, 5th Edition. Redlands, CA: ESRI Press, 2018.

(2)
Longley, Paul A., Michael F. Goodchild, David J. Maguire, and David W. Rhind. Geographic Information Science and Systems, 4th edition. Hoboken, New Jersey: Wiley, 2015.
b. Supplementary texts and workbooks:

None
Addendum: Student Learning Outcomes

Upon completion of this course, our students will be able to do the following:

a. Design and implement a research project to effectively evaluate a problem using a geographic information system

b. Develop ability to collect, manipulate, classify, and interpret spatial data

c. Demonstrate ability to apply appropriate application of GIS operations to analyze data and explain the various methods for effectively presenting results

d. Utilize global positioning systems in combination with GIS to collect, import, and display/store spatial information

e. Development of Spatial Literacy through the use of computers, mathematical algorithms, and spatial statistics to analyze geospatial problems
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